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(g) Modem semi-duplex pour reseau de radiotelephones GSM. 


@ Le modem peut recevoir des donnees numeri- 
ques 12 et les transformer en donnees analogi- 
ques 14 du type de celle de la parole et 
susceptibles d'etre trattees par un codec GSM. 
La partie modulateur 1 comporte un circuit de 
portes logiques 5, une batterie de generateurs 
de frequence 6-9, un multiplexer 10 et un 
amplificateur a gain variable 11. 

Le modem permet de s'affranchir des unites 
IWF du reseau GSM. 


FIG.1 
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Le reseau GSM (Groupe Special Mobile) permet 
Tinterconnexion de radiotelephones mobiles entre 
eux ainsi qu'entre un radiotelephone et un telephone 
normal par Tintermediaire du reseau RTC (reseau te- 
lephonique commute), s 

Avec un radiotelephone GSM, le combing deiivre 
des donnees vocaies anaiogiques qui sont transfor- 
mees par un codeur-decodeur (Codec) en un flot nu- 
merique a 14 kbits/s pour transmission sur la voie ra- 
dio. Ce rythme, dans la partie terrestre du reseau 10 
GSM, est transform6 en 64 kbits/s, pour Tintercom- 
munication avec le reseau RTC. Le reseau RTC, dans 
I'essentiel de son infrastructure, transporte le signal 
telephonique de 300 a 3 400 Hz sous forme numeri- 
que par echantilionnage a la frequence de 8 kHz, a is 
raison de 8 bits parechantillon, ce qui represente bien 
un flot de donnees au rythme de 64 kbits/s. 

Le codec GSM a ete concu pour transmettre la 
voix et convient mal a la transmission de donnees de 
modems (modulateurs - demodulateurs). 20 

Orle reseau RTC sert couramment^ transmettre, 
outre la voix, des signaux de modem de transmission 
de donnees occupant la meme bande 300-3400 HZ. 
Pour of frir le meme service sur le reseau GSM, il a ete 
pr6vu que les transmissions de donnees sur GSM se 25 
feraient directement en numerique, ce qui conduit 
d'ailleurs a une meilleure occupation du spectre et a 
une plus grande robustesse de transmission. 

Un mobile GSM de transmission de donnees 
transmet done en numerique, a certains debits deter- 30 
mines par les normes GSM, par exemple 9600 ou 
4800 bits/s. A Tinterconnexion avec le reseau RTC, au 
moyen d'unites d'interfonctionnement IWF (in- 
ter working functions), comprenant des batteries de 
modems aux normes du CCITT, les donnees num6ri- 35 
ques sont transformees en signaux anaiogiques. 

Une telle transmission numerique est satisfaisan- 
te pour Tinterconnexion de deux radiotelephones mo- 
biles entre-eux, mais elle presente des inconvenients. 

D'abord, pour communiquer avec des term in aux 40 
de transmission de donnees sur le reseau RTC, il faut 
attendre la disponibilite des fonctions d'interfonction- 
nement dans le reseau GSM. Ensuite, la transmission 
est limitee a Temploi de modems normalises qui, en 
outre, n'assurent pas une parfaite confidentiality de 45 
transmission. Or deux correspondants peuvent par- 
faitement vouioir maitriser de bout en bout le systeme 
de modulation et utiliser des protocoles particuiiers 
adaptes au taux d'erreur global ainsi qu'a Tappiica- 
tion. II en est ainsi de la transmission de petits mes- so 
sages au sein d'uneflotte de vehicules et, plus gene- 
ralement, de la transmission de quantites d'informa- 
tion ou de debits faibies. 

La presente invention vise a contour ner ces in- 
convenients, e'est-a-dire, et eventuellement, a s'af- 55 
franchir des unites d'interfonctionnement IWF du re- 
seau GSM. 

Acet effet, la presente invention concerne un mo- 


dem semi-duplex, caracterise par le fait qu'il est agen- 
ce pour recevoir des donnees numeriques et les 
transformer en donnees anaiogiques du type de cetle 
de la parole et susceptibles d'etre traitees par un co- 
dec GSM ou inversement 

Les donnees transmises parle modem de Tinven- 
tion ressem blent a des donnees de parole, sans en 
etre, ce qui permet aux correspondants de faire intru- 
sion sur les circuits de parole du reseau GSM et done 
d'eviter les inconvenients des unites IWF. 

Ainsi, et par exemple, le modem de Tinvention 
pourra etre substitue au microphone et au haut- 
parleurd'un radiotelephone GSM etservird* interface 
entre un tei radiotelephone et un terminal telematique 
a ecran et clavier tout autant du commerce. Les don- 
nees numeriques du terminal d'un abonne sont trans- 
formees, dans le modem, en pseudo donnees anaio- 
giques de parole, traversent le codec du radiotelepho- 
ne eten sortent au rythme de 14 kbits/s qui est trans- 
pose, dans le reseau GSM, a 64 kbits/s sans passer 
par les unites IWF, avant de traverser le reseau RTC 
et d'arriver sur le terminal telematique d'un autre 
abonne, avec une communication transparente de 
bout en bout entre les deux abonnes. 

On soulignera que Tinvention, finalement, va a 
Tencontre de revolution technique a iaquelle on a as- 
siste jusqu'd maintenant 

Dans la forme de realisation preferee du modem 
de Tinvention, il est prevu des moyens de modulation 
en amplitude et ou en frequence k un faibie rythme, 
avantageusement de 300 bauds. Le signal resultant 
est ainsi dote de caracteristiques proches de celles 
de la voie humaine au regard du codec GSM. A Tin- 
verse, un rythme eleveet la modulation de phase, ge- 
neraiement adoptes dans les modems performants, 
traversent mal le codec GSM. 

De preference encore, le modem de Tinvention 
comporte des moyens de generation de signaux 
d'une frequence choisie parmi plusieurs, avantageu- 
sement quatre, et d'une amplitude choisie aussi par- 
mi plusieurs, avantageusement deux, le modem 
transposant ainsi des donnees numeriques d'entree 
en signaux de sortie choisis parmi huit (2 3 ), soit sur 
trois bits et huit etats par baud, avec un debit total, 
dans le cas d'un rythme de modulation de 300 bauds, 
de 900 bits/s. 

L'invention sera mieux comprise a Taide de la 
description suivante de deux formes de realisation du 
modem de Tinvention, en reference au dessin annexe 
sur lequel 

- la figure 1 est une representation schematique 
par blocs du modulateur de la premiere forme 
de realisation du modem de Tinvention ; 

- la figure 2 est une representation schematique 
du demodulateur de la premiere forme de rea- 
lisation du modem de Tinvention ; 

- la figure 3 est une representation schematique 
du modulateur de la deuxieme forme de reali- 
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sation du modem de Tinvention et 

- ta figure 4 est une representation schematique 
du demoduiateur de la deuxieme forme de rea- 
lisation du modem de ('invention. 

Le modulateur 1 du modem semi-duplex de ta fi- 
gure 1 comporte une horloge 2, un registre a decala- 
ge 4, un circuit de portes logiques 5, une batterie de 
quatre generateurs de frequence 6 - 9, un multi- 
plexer 10 et un amplif icateur a gain variable 11. 

Dans i'exemple considere, le modulateur peut 
fournir huit etats correspondant a quatre frequences 
et deux amplitudes. Les deux amplitudes correspon- 
dent a deux gains differents A 1f A 2 de I 'amplif icateur 
11, ici 1 et2. Les quatre frequences des quatre gene- 
rateurs 6-9 sont ici, mais elles pourraient etre d if fe- 
re ntes, f1 = 900 Hz, f2 = 1 100 Hz, f3 = 1 300 Hz, f4 
= 1 500 Hz, generant un spectre parfaitement compa- 
tible avec la bande passante du reseau telephonique 
commute ordinaire RTC, qui s'etend de 300 a 3 400 
Hz, et avec la reponse en frequence pure du codec 
GSM (connue pour depasser 2000 Hz), permettant, 
au travers des reseaux GSM et RTC, de mettre en re- 
lation deux terminaux telematiques d'un abonne ap- 
pelant et d'un abonne appele connectes a Tun ou I'au- 
tre des deux reseaux. 

L'horloge 2 fournit ici 900 bits par seconde. Les 
bits du signal numerique d'entree 12 sont groupes par 
paquets de trois, ou tribits, au moyen d'un registre 4 
recevant les bits en serie a 900 bits/s et les recopiant 
en parallele dans un registre 4' a un rythme de 300 
Hz fourni par le diviseur 3. Les deux derniers bits pre- 
cedent a la selection de frequence, effectuee dans le 
circuit de portes 5, relie au registre 4', seion la table 
suivante 


00 

f1 

01 

f2 

10 

f3 

11 

f 4 


pour commander la mise en marche des generateurs 
6 - 9. 

Le premier bit procede a la selection d'amplitude 
et commande le gain de I'am pi if icateur 11. 

Ainsi, la premiere case du registre 4 est reliee a 
la commande de gain de I'ampl if icateur 11, les deux 
dernieres cases, au circuit de portes 5. 

On notera que le regroupement des bits d'entree 
en tribits s'effectue sans reference de phase et e'est 
sans importance. De meme, il est indifferent qu'un bit 
0 ou 1 commande un gain 1 ou 2 de Pamplif icateur 11 . 
Le signal d'horloge 13 de l'horloge 2 est en effet re- 
cupere par le demoduiateur du modem de I'abonne 
appele et la demodulation procede exactement aux 
etapes inverses de celles de la modulation. 


Le signal fourni par fun des generateurs 6-9, qui 
traverse le multiplexeur 10, est amplif ie, selon Tun ou 
I'autre de ses deux gains, par I'ampl if icateur 11 qui 
fournit le signal de sortie 14. 

5 Le demoduiateur 1 5 de la premiere forme de rea- 

lisation du modem semi-duplex de la figure 2 compor- 
te un circuit 16 de controle automatique de gain qui 
est relie a un detecteur d'amplitude 17 et un ecreteur 
1 8 et qui recott ie signal d'entree 21 . Le detecteur 1 7, 

10 relie a un extracteur d'horloge 20, fournit le premier 
bit d'amplitude qui est stocke dans la premiere case 
d'un registre a decalage 19. L'ecreteur 18 est relie a 
('entree d'un demoduiateur de frequence 22 dont la 
sortie est reliee a un circuit de seuil 23 qui fournit sur 

15 deux f lis, relies a I'extracteur 20, les deux bits de fre- 
quence qui sont stockes respectivement dans les 
deux dernieres cases du registre 19. L'extracteur 20, 
connu en soi, procede a ('extraction du signal d'horlo- 
ge 24, a 900 Hz, ici par boucle a verrouillage de pha- 

20 se. Un signal d'horloge 24', a 300 Hz, provoque la co- 
pie parallele du registre 1 9 dans un registre 1 9' qui est 
vide en serie au rythme de l'horloge 24 a 900 Hz pour 
constituerie signal numerique de sortie 25. 

Le modulateur 26 de la deuxieme forme de rea- 

25 lisation du modem semi-duplex de la figure 3 compor- 
te une horloge 30, un diviseur d'horloge 31 , un regis- 
tre a decalage 32, un modem du commerce V 21 a 
modulation de frequence et a retard determine, refe- 
rence 33 sur le dessin, un amplif icateur a gain varia- 

30 ble 34, une ligne a retard 35, entre le registre 32 et 
I'ampl if icateur 34, pour engendrer un retard egal a ce- 
lui du modem 33. 

Dans ce deuxieme exemple, le modulateur 26 est 
structure autour d'un modulateur du commerce et ne 

35 fournit que quatre etats possibles correspondant a 
deux frequences et deux amplitudes possibles. Le 
modem 33, qui peut etre par exemple le modem 
EF791 0 de la societe Thomson, peut fournir un signal 
module a 980 Hz et 1 180 Hz. L'horloge 30 fournit ici 

40 600 bits par seconde. Les bits du signal numerique 
d'entree 27 sont groupes par paires au moyen du re- 
gistre 32 les recevant en serie a 600 bits/s et ies re- 
copiant en parallele dans un registre 32' a un rythme 
de 300 Hz fourni par le diviseur 31, qui drvise par 2. 

45 Le dernier bit procede a la selection de frequence 
dans le modem 33 et le premier bit a la selection d'am- 
plitude et commande le gain de I'amplif icateur 34 qui 
founit le pseudosignal anaiogique de parole 28. 

Le fontionnement du modulateur 26 est identique 

so a ceiui du modulateur 1 et ne s'en distingue que par 
le remplacement, par le modem du commerce 33, du 
circuit de portes 5, de la batterie de generateurs 6 - 
9 et du multiplexeur 10. 

Le demoduiateur 36 de la deuxieme forme de 

55 realisation du modem semi-duplex de la figure 4 est 
tres sembiable au demoduiateur 15 de la figure 2, 
avec un circuit 37 de controle automatique de gain, un 
detecteur d'amplitude 38, un ecreteur 39, un extrac- 
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teur d'horloge 42 et deux registres 41 et 41', ici, a 
deux cases. Le demodulateur 36, dont !e fonctionne- 
ment est identique a celui du demodulateur 15, s'en 
distingue au plan structure! par ie remplacement, par 
un modem V21 , le meme que celui du moduiateur 26, 5 
reference 40 sur le dessin, du demodulateur de fre- 
quence 22 et du circuit de seuil 23, d'une part, et le 
branchement d'une iigne a retard 43 entre le detec- 
teur 38 et I'extracteur 42. 

On vient de decrire deux modems transposant 10 
des donnees numeriques d'entree en signaux de sor- 
tie choisis parmi plusieurs etats possibles correspon- 
dant a diverses frequences de modulation (4 ou 2) et 
amplitudes de modulation (2). On peut bien entendu 
ponderer differemment ces parametres frequence et 15 
amplitude et, par exemple, supprimer totalement la 
modulation d'amplitude. 


Revendications 20 

1. Modem semi-duplex, caracterise par le fait qu'il 
est agence pour recevoir des donnees numeri- 
ques (12;27) et les transformer en donnees ana- 
logiques (14;28) du type de celle de la parole et 25 
susceptibles d'etre traitees par un codec GSM ou 
inversement. 

2. Modem seion la revendication 1 , dans lequel il est 
prevu des moyens de modulation en amplitude 30 
(4,4',11;32,32',34). 

3. Modem selon ia revendication 2, dans lequel il est 
prevu un moduiateur (1;26) de generation de si- 
gnaux d'une amplitude choisie parmi plusieurs. 35 


dans lequel les donnees numeriques (12;27) sont 
recues dans un registre a decalage (4;32). 

1 0. Modem selon la revendication 7, dans lequel il est 
prevu un demodulateur (15) comportant un de- 
modulateur de frequence (22) et un circuit de 
seuil (23). 

11. Modem selon la revendication 8, dans lequel il est 
prevu un demodulateur (36) comportant un mo- 
dem a modulation de frequence du commerce 
(40). 

12. Modem selon I'une des revendications 10 et 11, 
dans lequel le moduiateur (1;26) comporte une 
horloge (2;30) et le demodulateur (15;36) 
comporte deux registres a decalage 
(19,19*;41;4V) commandes par un extracteur 
d'horloge (20;42) a extraction par boucle a 
verrouillage de phase. 


4. Modem selon ia revendication 3, dans lequel le 
moduiateur (1;26) comporte un amplificateur a 
deux gains (11;34). 

40 

5. Modem seion I'une des revendications 1 a 4, 
dans lequel il est prevu des moyens de modula- 
tion en frequence (4-10; 32, 32', 33). 

6. Modem selon la revendication 5, dans lequel il est 45 
prevu un moduiateur (1;26) de generation de si- 
gnaux d'une frequence choisie parmi plusieurs. 

7. Modem selon la revendication 6, dans lequel le 
moduiateur (1) comporte un circuit de portes lo- so 
giques (5), une batterie de generateurs de fre- 
quence (6-9) et un multiplexeur (10). 


8. Modem seion ia revendication 6, dans lequel le 
moduiateur (26) comporte un modem a modula- 55 
tion de frequence du commerce (33). 

9. Modem selon I'une des revendications 1 a 8, 

4 
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[571 


ABSTRACT 


A GPS unit and a cellular telephone unit each have add-on 
modules for providing additional functionality. A battery 
powered hand-held GPS unit has a battery power module 
with a built-in cellular telephone. The controls od the GPS 
unit are used to control cellular telephone operations. The 
GPS controlled cellular telephone transmits position loca- 
tion information obtained by the GPS unit. Alternatively, a 
battery powered hand-held cellular telephone unit has a 
battery power module with a built-in GPS device. The 
controls on the cellular telephone portion are used to control 
GPS device operations. The cellular telephone portion is 
able to transmit position location information obtained by 
the GPS device. The GPS and a cellular telephone device 
can function with either a standard battery module, or with 
a battery module having a cellular telephone or a GPS device 
built into the battery module. 

14 Claims, 9 Drawing Sheets 
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Figure 3A 
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GPS AND CELLPHONE UNIT HAVING ADD- 
ON MODULES 

TECHNICAL FIELD 

This invention relates to GPS and cellular telephone 
devices. Specifically, the present invention relates to hand- 
held GPS and cellular telephone units. 

BACKGROUND ART 

Hand-held GPS devices, such as the Scout by Trimble 
Navigation. Ltd. and hand-held cellular telephone devices, 
such as the Micro Tac flip-phones by Motorola. Inc. are both 
well known in the prior art Such devices are battery 
powered by a battery pack which is attached either to the 
hand-held GPS device or to the cellular telephone device. 
When the batteries are discharged, a charged battery pack is 
attached to the hand-held GPS device or to the cellular 
telephone device. Hand-held GPS devices and hand-held 


10 


15 


above object has been achieved by a GPS device and a 
cellular telephone device having add-on modules. 

In accordance with this and other objects of the invention, 
a hand-held communication device is provided which 
includes two functions: a position-locating function and a 
cellular telephone function. The communication device 
includes a core module and a removable add-on module. 
Two functions are provided according to the invention. The 
core module provides one function and the add-on module 
provides the other function. The core module has means, 
such as a keypad and display screen, for entering and 
displaying information. The core module provides a first 
function. The core module also includes a removable add-on 
module. The removable add-on module is removably 
coupled to the care module and includes a power unit for 
providing power to the first function in the core module. The 
removable add-on module also has a second means integral 
therewith for providing a second function. The first function 


, a i^ju . . .._ ^ and the second function include a GPS function and a cell 

cellular telephone devices operate in different frequency 20 n h^ n * x,^^.- ~ „ , Y. 

r*<rim« »„Hfi,n rt ;n n i„a ^.u, ^ _u 20 P hone faction. Power as well as control and informauon 

signals are removably coupled between the core module and 
the removable add-on module. In addition, the core module 
includes means for controlling the second function provided 
by the removable add-on module. 

In one embodiment of the invention, a battery powered 
hand-held GPS unit has a main GPS unit which is structured 
such that a battery power module can be attached to and 
removed from the hand-held GPS portion. In this 

a rechargeable power supply. 1n a** ^ 


regimes and function independently of each other. Typical 
hand-held GPS devices do not have cellular telephone 
capability, and, typical cellular telephone devices do not 
have GPS capability. 

Prior Art FIG. 1A shows a perspective view of a small, 
battery powered, hand-held GPS receiver 10. With reference 
next to Prior Art FIG. IB, a bottom view of GPS receiver 10 
is shown. Receiver 10 includes a battery portion 12. Battery 
portion 12 can be a cover plate disposed over batteries such 


35 


example, a rechargeable power supply. In the Prior Art. 
receiver 10 functions only as a GPS receiver. That is, 
receiver 10 has no cellular telephone capabilities. Thus, if a 
user wishes to relay his or her position information to a 
remote station, the user must first locate suitable communi- 
cation facilities. 

Prior art FIG. 2 shows a combined GPS and cellular 
telephone device 20. The combined GPS and cellular tele- 
phone device 2to is. for example, a 'remote unit* 1 as set forth 
U.S. Pat No. 5.043.736 to Darnell et al. The Darnell remote 40 
unit includes an RF L-band receiver for a global positioning 
system and a cellular phone system. The GPS and cellular 
telephone systems of the Darnell reference are rjermanently 
combined and integrated into a single unit. 

While combination GPS and cellular telephone devices 
are known, the additional expense, bulk, and complexity 
associated with such combination devices may not appeal to 
a consumer at the time of purchase. The consumer may 
desire only the functionality of a GPS device or the func- 
tionality of a cellular phone and later may want to add 
additional functionality. 

The need has arisen for a GPS and cellular phone com- 
bination which does not inherently add substantial expense, 
or bulk or to an originally purchased device. Additionally, 
the combined GPS and cellular phone device should not 
appear to be substantially more complex in operation than a 
single GPS or cellular telephone unit to avoid intimidating 
a potential consumer. 


45 


50 


55 


DISCLOSURE OF THE INVENTION 

It is therefore an object of the present invention to provide 
a GPS and cellular phone combination which does not 
inherently add substantial expense, or bulk or to the device, 
and which does not intimidate a potential consumer by 
appearing to be substantially more complex than a single 
GPS or cellular telephone unit at the rime of purchase. The 


60 


65 


includes a built-in cellular telephone unit The display and 
button controls on the main GPS unit are then used to control 
standard cellular telephone operations. The GPS controlled 
cellular telephone unit transmits position location informa- 
tion obtained by the GPS unit In so doing, the consumer can 
purchase a GPS device which has a standard appearance but 
which is capable of being upgraded to a combination GPS 
and cellular telephone unit, which is operated by the display 
and controls of the GPS unit 

In another embodiment of the invention, a battery- 
powered hand-held cellular telephone unit has a main cel- 
lular telephone unit which is structured such that a battery 
power module, or battery pack, can be attached to and 
removed from the cellular telephone portion. In this 
embodiment, a battery power module which is attachable to 
or removable from the cellular telephone portion includes a 
built-in GPS unit. The controls on the cellular telephone 
portion are then used to control the GPS unit operations. The 
cellular telephone portion is able to transmit position loca- 
tion information obtained by the GPS device. Thus, a 
combined GPS and cellular telephone unit is disclosed 
which can function as a telephone with a standard battery 
module, or with a battery module having a GPS device built 
into the battery module. 

Therefore, the present invention provides a GPS and 
cellular phone combination which does not inherently add 
substantial expense, or bulk or to the device, and which does 
not intimidate a potential consumer by appearing to be 
substantially more complex than a single GPS or cellular 
telephone unit at the time of purchase. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and form a part of this specification, illustrate embodiments 
of the invention and, together with the description, serve to 
explain the principles of the invention: 
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FIG. 1A is a perspective view of a Prior Art small, battery 
powered, hand-held GPS receiver. 

FIG. IB is a bottom view of the Prior Art receiver of FIG. 
1A. 

FIG. 2 is a front elevation view of a Prior Art combined 
single-unit GPS and cellular telephone device. 

FIG. 3A is a perspective view of one embodiment of a 
GPS unit wherein the battery portion of GPS device 30 has 
been removed. 

FIG. 3B is a side view of the GPS unit of FIG. 3A. 

FIG. 4A is a perspective view of an add-on module 
including an integral cellular telephone removably attached 
to a GPS device in accordance with the present invention. 

FIG. 4B is a bottom view of add-on module including an 
integral cellular telephone removably attached to a GPS 
device as shown in FIG. 4A in accordance with the present 
invention. 

FIG. 5 is a schematic circuit diagram illustrating the 
interconnections between a GPS device and an add-on 
module in accordance with the present invention. 

FIG. 6 is a schematic circuit diagram illustrating features 
of a GPS device and the interconnections between a GPS 
device and an add-on module in accordance with the present 
invention. 

FIG. 7 A is a front view of one embodiment of a cellular 
telephone device wherein the battery portion of a cellular 
telephone device has been removed in accordance with the 
present invention. 

FIG. 7B is a side view of the cellular telephone device of 
FIG. 7A in accordance with the present invention. 

FIG. 8 is a perspective view of an add-on module includ- 
ing an integral GPS removably attached to a cellular tele- 
phone device in accordance with the present invention. 

FIG. 9 is a schematic circuit diagram illustrating features 
of a cellular telephone device and the interconnection of the 
cellular telephone device and a GPS add-on module. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Reference will now be made in detail to the preferred 
embodiments of the invention, examples of which are illus- 
trated in the accompanying drawings. While the invention 
will be described in conjunction with the preferred 
embodiments, it will be understood that they are not 
intended to limit the invention to these embodiments. On the 
contrary, the invention is intended to cover alternatives, 
modifications and equivalents, which may be included 
within the spirit and scope of the invention as defined by the 
appended claims. 

FIG. 3A shows a perspective view of one embodiment of 
a GPS device 30 wherein the battery portion of the GPS 
device 30 has been removed. GPS receiver 30 is, for 
example, the Scout GPS. available from Trimble Navigation 
Limited of Sunnyvale. Calif. 

FIG. 3B shows a side view of the device 30. A cavity 31 
exists where batteries or a battery pack would normally 
reside. Although GPS device 30 of FIGS. 3A and 3B is. for 
example, the Scout GPS. the present invention is also well 
suited to use with numerous other GPS devices well known 
in the art. 

With reference next to FIG. 4 A. a perspective view is 
shown of a GPS device 30 with an attached add-on module 
32 in accordance with the present invention. As shown in 
FIG. 4A. in the present embodiment of the invention, the 


4 

add-on module 32 is inserted into the cavity 31 of the GPS 
device 30. In addition to supplying power to GPS device 30 
via. for example, a battery pack, the add-on module 32 also 
includes a built in cellular telephone. In the present 

5 invention, the GPS device 30 is adapted to receive either a 
standard battery supply or a combined power source and 
cellular telephone as embodied in add-on module 32. 

With reference next to FIG. 4B. a bottom view of an 
add-on module 32 attached to GPS device 30 is shown. As 

10 shown in FIG. 4B. add-on module 32 includes a microphone 
34 and earphone 36. Thus, add-on module 32 allows a user 
to perform standard speaking and listening operations. 
Furthermore, the present invention can transmit position 
location information obtained from GPS device 30. In so 

15 doing, a user of GPS device 30 can have his or her position 
location information transmitted by the cellular telephone 
portion of add-on module 32 to an interested party. The 
present invention is also well suited to having position 
location information obtained from GPS device 30 auto- 

20 matically transmitted, via the cellular telephone portion of 
add-on module 32. to an interested party. 

With reference still to FIGS. 4A and 4B. GPS device 30 
is modified to include circuitry for controlling standard 
cellular functions necessary to operate the cellular telephone 

25 portion of add-on module 32. That is, functions such as but 
not limited to dialing, sending, scrolling, ending, etc. are 
selected and controlled using control buttons, or keys, 
typically shown as 38 and a display screen 40 present on the 
GPS device 30. Thus, the present invention provides an 

30 independent GPS device 30 which is easily upgraded to 
include complete cellular telephone functions. A GPS device 
30 of the present invention would not intimidate potential 
consumers by appearing overly complex or bulky. Also, the 
GPS device of the present invention does not necessarily 

35 have the increased cost associated with prior art devices in 
which the GPS and cellular telephone are permanently 
combined in a single structure. Rather, in the present 
invention, purchase costs can be spread between GPS device 
30 and add-on module 32. 

40 With reference next to FIG. 5, a simplified schematic 
diagram illustrating the interconnections between a GPS 
device 30 and an add-on module 32 is shown. The add-on 
module 32 includes a cellular telephone circuit 46. a modem 
circuit 48. and a power/battery source 50. The interconnec- 

45 tions between the GPS device 30 and the add-on module 32 
are completed in the present embodiment through a control 
bus 52. an I/O data bus 54. and power bus 56. As shown in 
FIG. 5. the control connection between the GPS device 30 
and the add-on module 32 is accomplished using two 

50 UARIs 58 and 60. Control bus 52 connects the keyboard of 
the GPS device 30 to the cellular telephone portion 46 of 
add-on module 32. In this manner, the standard functions 
necessary to operate the cellular telephone portion 46 of the 
add-on module 32 are controlled through the keys of the 

55 GPS device 30. I/O data is transferred between the GPS 
device 30 and the add-on module 32 via the modem circuit 
and the I/O data bus 54. Data is transferred in suitable format 
from either the GPS device 36 to the add-on module 32, or 
from the add-on module 32 to the GPS device 30. 

60 Additionally, the power bus 56 provides power from the 
power/battery source 50 to the GPS device 30. Power/ 
battery source 50 also provides power to the cellular tele- 
phone portion 46 of add-on module 32 as shown in FIG. 5. 
FIG. 6 shows a more detailed schematic diagram ill us- 

65 trating the features of the GPS device 30 and more detailed 
interconnections between the GPS device 30 and the add-on 
module 32. The GPS device 30 typically includes such 
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features as a down converter 64. a signal processor 66. ROM of the GPS information is displayed on the display screen 

68. RAM 70. a keyboard 72. a display manager 74. a display 126 of the cellular telephone device 120. The present 

76. and a standard microprocessor 78. The GPS device 30 invention is also well suited to having such control and 

also includes a UAKT 80 for transferring signals between the display features included in the add-on module 124. In the 

microprocessor 78 of the GPS device 30 and a modem 5 present invention, the cellular telephone device 120 can 

circuit 82 of the add-on module 32. Although the present transmit position location information obtained from the 

embodiment shows UAKT 80 separate from microprocessor GPS receiver of the add-on module 124. In so doing, a user 

78. the present invention is also well suited to directing °^ cellular telephone device 120 has his or her position 

signals into a microprocessor which has a UART contained location information transmitted by cellular telephone 

therein. io device 120 to an interested party. The present invention is 

With reference again to FIG. 6, keyboard entries made at also weU suited lo hav *ng position location information 

the keyboard 72 are used to operate a cellular telephone obtained from the GPS receiver of add-on module 124 

portion 86 of the add-on module 32. Pressing of the keys on automatically transmitted, via the cellular telephone device 

the GPS device 30 simulates the pressing of keys on a lU * to an Ultercsted P^- 

cellular telephone. Therefore, commands entered at the GPS 15 cellular telephone device 120 is modified by the 

device 30 will drive a cellular telephone circuit portion 86 of invention to include circuitry for controlling standard GPS 

the add-on module 32. functions necessary to operate the GPS receiver portion of 

During typical operation, control signals are transmitted ^ add " on modijic 124 That «*• functions such as. but not 

from microprocessor 78 of the GPS device 30 through a t0 « indicating latitude, longitude, altitude, speed, 

control bus 92 to UART 94. Lines 95. SX5 between UART 94 20 heading etc * m selected and controlled using the control 

and a UART 98 each transmit digital data in only direction. buttons « or keys, present on the cellular telephone device 

Additionally, control bus 99 directs the data directly into a 120 Thus * mc P 1 **** invention provides an independent 

microprocessor 100 of the cellular telephone portion 86 of ccUular teie P honc device m which can be easily upgraded 

add-on module 32. Although the present embodiment shows tc ? mcl ude complete GPS functions. Therefore, cellular tele- 

the UART 94 separate from the microprocessor 78 and the 25 phone device 120 of thc P rcsent invention does not intimi- 

UART 98 separate from the microprocessor 87. the present J*fte P° tential consumers by appearing overly complex or 

invention is also well suited to directing signals directly into bulky * Mso ' cellular telephone of the present invention 

the microprocessor of the GPS device and then directly into does not necessarily have the increased cost associated with 

the microprocessor of the cellular telephone portion of the priOT 311 devices m which GPS 3X16 cellular telephone are 

add-on module when both microprocessors have a UART 30 pcrmanently combined in a single structure. Rather, in the 

contained therein. It is known in the art that each type of J***™ 1 invention, purchase costs can be spread between the 

cellular telephone employs a different control protocol. ceUular telephone device 120 and removably attachable 

Therefore, although the present invention describes inter- adoVon module 124. 

facing between a GPS device 30 and an add-on module 32. FIG - ® a schematic diagram illustrating the inter- 

the actual coding of the commands to be transferred over the 35 connections between the cellular telephone device 120 and 

control bus is different for each type of cellular telephone mc add ~° n module 124 is shown. The cellular telephone 

Referring still to FIG. 6. the present invention teaches de ™? 12 ® ?P ica ^ glides such features as a display 126. 

removably attaching an add-on module 32 containing a ^keyboard 128 with keys 123. a speaker 129. a microphone 

cellular telephone 86 to a GPS device. However, as the . a miCT0 ^ occssor 132 a transmitter circuit 134. a 
technology of cellular telephones advances, the present 40 rCCC,VCr ckcuit 136 and a du P lcxer circu * 13a 

invention is also well suited to forming cellular telephone The module 124 includes a GPS device 140 

portion 86 of the present invention using cellular telephone including a microprocessor 142. a modem circuit 1414. and a 

chip sets within the add-on module on module 32. power/battery source 146. The interconnections between the 

FIG. 7 shows a front view of a cellular telephone device cellular telephone device 120 and the add-on module 124 are 

120 which has the battery portion thereof removed. 45 fT* ^^T* l ? Wlgh * Tl« 

P7f-» 7p cW „* „ ./ - - # . „ , . _ 150. 152. I/O data lines 154. 156, and a power bus 158. 

A mG ™ sh ? ws a Slde ™ w of *c cellular telephone Power ^xs 158 provides power from thTpower/batterv 

device 12© with a cavity 122 is where batteries or a battery c ^!l ^V-oThI , ?u power/nauery 

pack would normaUy reside. 1°*™ 146 t0 ^ ™1 ^^se power/battery source 

T7*r* « u y 146 also provides power to the cellular telephone portion. 

FIG. 8 shows a perspective view of an add-on module 124 so The control connections between the cellular telephone 

attached to the cellular telephone device 12© in accordance device 12© and the add-on module 124 are accomplished 

with fee present invention. The add-on module 124 is using two UAKTs 16©, 162. control buses IS©. 152 connect 

">to the cavity 122 of the cellular telephone device the keyboard 128 of the cellular telephone device 12© 

120. The cellular telephone device 12© includes a keyboard through the microprocessor 132 to the microprocessor 142 

having keys (typically shown as 123) and a display screen 55 of the GPS device 14©. In this manner, the standard func- 

126. In addition to supplying power to the cellular telephone tions necessary to operate the GPS device 140 of the add-on 

device 12© via. for example, a battery pack, add-on module module 124 are controlled through the keyboard 128 of the 

124also includes a built in GPS receiver device. The cellular cellular telephone device 12©. I/O data is transferred 

telephone device 12© is adapted to receive either a standard between the cellular telephone device 120 and the add-on 

battery pack or a combined power source and a GPS receiver 60 module 124 via the modem circuit 144 and the I/O data lines 

^"f 0 ^ 1? C add "° n modulc 124 Thus ' * e add - on 154- 156 In so doing, data can be transferred in suitable 

module 124 allows a user to obtain standard GPS position format from either the cellular telephone device 120 to thc 

location information. add-on module 124. or from the add-on module 124 to the 

In the present embodiment, the GPS receiver of the cellular telephone device 12©. The add-on module 124 also 

add-on module 124 has no controls or display screen. The 65 includes a UAKT 166 disposed between the microprocessor 

cellular telephone keys (typically shown as 123) are used as 142 of the GPS device 14© and the modem 144 of add-on 

control keys in combination with a display screen 126. All module 124. Although the present embodiment shows the 
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UAKT 166 separate from the microprocessor 142. the 
present invention is also well suited to directing signals into 
a microprocessor which has a UAKT contained therein. 

With reference still to FIG. 9. keyboard entries made at 
the keyboard 128 are used to operate the GPS portion 140 of 
the add-on module 124. That is. the pressing of keys on the 
cellular telephone device 120 simulates the pressing of keys 
on a GPS device. Therefore, commands entered at cellular 
telephone device 120 will drive the GPS device portion 140 
of the add-on module 124. During typical operation, control 
signals are transmitted from the microprocessor 132 of the 
cellular telephone device 120 through the control bus 150 to 
the UAKT 160. Lines 168 and 170 each transmit digital data 
in only one direction. Additionally, control bus 152 directs 
the data directly into the microprocessor 142 of the GPS 
device portion 140 of the add-on module 124. Although the 
present embodiment shows the UAKT 160 separate from the 
microprocessor 132 and the UAKT 162 separate from the 
microprocessor 142. the present invention is also well suited 
to directing signals directly into the microprocessor of the 
cellular telephone device and directly into the microproces- 
sor of the GPS device portion of the add-on module when 
both microprocessors have a UART contained therein. 
Additionally, it is known in the art that each type of cellular 
telephone employs a different control protocol. Therefore, 
although the present invention sets forth interfacing between 
a cellular telephone device 120 and an add-on module 124. 
the actual coding of the commands to be transferred over the 
control buses 150. 152 is different for each type of cellular 
telephone. 

Referring again to FIG. 9 in the present embodiment, 
interconnections between lines 154. 156 of the add-on 
module 124 and the receiver 136 and the transmitter 134 are 
accomplished using switches 172. 174. That is. if data from 
GPS device 140 is to be transmitted to cellular telephone 
device 120, each of the switches 172. 174 contact point M D*\ 
However, when the cellular telephone device 120 is oper- 
ating in normal voice mode, the switches 172. 174 contact 
point "V**. Although the present embodiment employs 
switches 172. 174. the present invention is also well suited 
to using other connection methods. 

The foregoing descriptions of specific embodiments of the 
present invention have been presented for purposes of 
illustration and description. They are not intended to be 
exhaustive or to limit the invention to the precise forms 
disclosed, and obviously many modifications and variations 
are possible in light of the above teaching. The embodiments 
were chosen and described in order to best explain the 
principles of the invention and its practical application, to 
thereby enable others skilled in the art to best utilize the 
invention and various embodiments with various modifica- 
tions as are suited to the particular use contemplated. It is 
intended that the scope of the invention be defined by the 
claims appended hereto and their equivalents. 

I claim: 

1. A hand-held communication device providing a 
position-locating function and a cellular telephone function, 
comprising: 

a hand-held core module having means for entering 
information including control information, means for 
displaying information, and first means for providing a 
first function; 

a removable add-on module containing a battery and 
removably fixed to said core module for providing 
power to said first means, said removable add-on 
module also having second means integral therewith 
for providing a second function; 
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wherein said first function and said second function 
includes a GES function and a cell phone function; and 

means for removably coupling power from the battery as 
well as control and information signals between said 
s core module and said removable add-on module, 
wherein said core module includes means for control- 
ling the second function provided by the removable 
add-on module; 

whereby the hand-held core module and the removable 
10 add-on module are fixed together to provide an integral 
hand-held communication device containing a battery 
and having a position -locating function and a cellular 
telephone function. 

2. The communication device of claim 1 wherein the first 
means includes the GPS means and the second means 

1 includes the cell-phone means. 

3. The communication device of claim 1 wherein the first 
means includes the cell-phone means and the second means 
includes the GPS means. 

4. The communication device of claim 1 wherein means 
20 for entering information includes a keypad on said core 

module. 

5. The communication device of claim 1 wherein the 
means for displaying information includes a display screen . 
on said core module. 

25 6. The communication device of claim 1 wherein the 
means for providing cell-phone functions includes a micro- 
phone and speaker. 

7. A hand-held device having position-locating and eel- 
^ lular telephone capabilities comprising: 
a hand-held position-locating unit, 
a removable battery power module, removably fixed to 
said hand-held position-locating unit to form an inte- 
gral hand-held device having position-locating and 
35 cellular telephone capabilities, wherein said battery 
power module includes a battery for providing power to . 
said position-locating unit, wherein said battery power 
module includes a cellular telephone circuit integral 
therewith, and wherein the hand-held position-locating 
40 unit and the removable battery power module together 
form an integral hand-held unit; and 
means for removably coupling power , as well as control 
and information signals between said position-locating 
unit and said removable battery power module. 
45 8. The device of claim 7 including control means, located 
on said position-locating portion of said hand-held position- 
locating unit and coupled to said cellular telephone circuit 
integral with said battery power module, for controlling said 
cellular telephone circuit. 
50 9. The device of claim 7 wherein said cellular telephone 
circuit includes means for transmitting position location 
information obtained by said position-locating unit. 

10. The device of claim 7 wherein said position-locating 
unit includes a GPS unit 
55 11. A hand-held device having cellular telephone and 
position-locating capabilities comprising: 
a hand-held cellular telephone unit; 
a removable battery power module removably fixed to 
said cellular telephone unit to form an integral hand- 
60 held unit, wherein said battery power module includes 
means for providing power to said hand-held cellular 
telephone unit and wherein said battery power module 
includes a position-locating device integral therewith; 
and 

65 means for removably coupling power as well as control 
and information signals between said cellular telephone 
unit and said battery power module. 
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12. The device of claim 11 including control means, 
located on said cellular telephone unit and coupled to said 
position-locating device integral with said battery power 
module, for controlling said position locating device. 

13. The device of claim 12 wherein said cellular telephone 
portion includes means for transmitting position location 


10 


information obtained by said position-locating device inte- 
gral with said battery power module. 

14. The device of claim 11 wherein the cellular telephone 
unit includes a microphone and speaker. 
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